3 TS 2 JFT 6 


FR4 Plssfl 3T%RTR 4 FRt RRT 1% ^FT^fl' 4)fc|d 
RTRt RT 44 cKl^|cKI3Tf 4 4 44 tl RRT 
4P^ 4t4 4, r 4 HlPdch RTpt RRT Ft ohll^lchl 
rtf 14r r 4 "ti ^^i6< u i 4 %r, 3r4rt 4 rrt 

Ft dolf^l'+il RTR RfR, 44 r 44 Rt fRTRT, 44 r 
P^Phrr 3m 8 <r4h fRTRT w r 4 RTRt ti 
4rtr <^4^1* 4t4f 4 rtp4 41P^iiP 44 

tl FR4 4 3Tf4RTRT RTlfRTRTTR; fcjPw RTF}? 

r4 4 r4r rtt4 4 r^jr 44 ti r4rt f44R 

RTpf RTtfRTRTTSft % f4*PR mFJ^f RTR fRTRT WI 
tl RTtfRTRTTSft 4 4 TP|F RRT RTpf RTt 

4 3# R^TRT r4f ^xpr Rr 4 4 %TT RSTR 44 
tl R^' 4, 44tR RftfclRTT %eRft 3?4 pR^Fdl 
t, 4 r 4 R% 44 t, 4RRTT RTtf^RTTR R%4 Rt 
RTFRT 44 t; TRR, 3fi4ftRR, RtRR, 444 44 
3TRfw RRTR? RTT RFR RTTRT tl 44 4, RTFRT 
RftrPTt 4 444) RTlfRTRTTR; RlRR 3 t 4 Rpft RTt 
RRT R J I6 4 ^Rpl 4 Rldl tl 3TR: R?|RTtf4RT 
414 4 3TR fRRTRR Hdl tl 44 % 3TRT P4 
RftfRTRTTR 4 RRT d<5 4 RTpf r 4 RHM RTRt 4 
RST Ft4 t, r|r RRT RPJF 4 44 'll FR4 RTR 
4RT I 1% 44 4 3TRT RRT Pil^-dd rtt 4 RRT 
PdP^Rd RRPT RT RftfRTRTT3Tf 4 RRT M?FZ TP|F 
RTR TRPR fRTRT RTRT tl RfffRTRTTSt RTF RF 
TPJF dodRi R>$dldl t1 4 RTRRT 3Tf4didR RSTRT 

4 rtr rtt4 rtt rrt4 % %r; rrt fRiw rtr 

4-’ oJmftRcT H4 tl TRR, Rc4 1{H RRT 4rI 
RFRRT % FRIFRR tl 


35 RRT 

(Tissues) 

4 r 4%RRR 41 37T^f4 4 RR7 rrpt t4t t 
RRT f^Rt RR4 R7l RR7 ^TTR RRm R^t t, RT^F 
4 RRT ^RRT R7T 44l RTRt tl 

6.1 R^ll 4^^ 3^T 4d M^ch ^ 

^>rlchl ^ ®1% ^1% f? 

3TTfR FR fRpRm RkTR^I r4 RTRRT34 RRT FR% 

RRRf r4 ^rrt r4i rrt 441 44 4534 r4 

RRRRTR RRPT Ftcft t? RRT 44 RRRR RTpf 
RT4 t? 

44 4 Rrm sfm 4 rt ti 44 f4m 441- 
4 44 r4 rr 4 t i 4% f4 r4rt irft 4rt 
4rT t 3 TcT: fr4 r4 rtrt 4 rftr rrpt rr4 
rt4 ^trrt 44 ti 4 rftr rrpt rr4 rt 4 
RTRRT RTR: TJR R4f4RTT3Tf % r 4 44 tl 
^r4 34, 4^ 44pt, rt 4 stc srrr r4 
#r 4 irt-frt fRRRR rr 4 ti 4 44 r4 
3p4tt rp4 rtt 3rfRRT fr44t rr 4 ti 454 % 
3Tf4°hlVl RTRRT 4tfRR f! 4 tl 

4^ sfk 44 % 4 r frr 4 % 
RfcFRR 4 RRT 3TR pR^RT tl 44 R4 ^f4 
^ 44 4 Ft RtfRR TF4 t RRfRT 4^4 
4 4 rt RFt f4ctt i 44 4 R-R5 ^ptrt 41 cm 
m fRRTf4R Ft4 tf 4 tl 44 rfrrt ^ 
44' 4' Ft RtfRR TFR t'l RFRRTf Rtt 
fRRRR-^TRRT 4 3R%TR RT Ft 44 4 RRr4 
(rtrr rfrr4) rr r4rtrr 14rt RTRT t: 
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ffc 3T8 ^t rT^TT Wtt FFFFI 

^3Tf' f ^TFf^T 3#JRFT lieb^i| 

tl 3TTT: ^3Tf' t}‘ fFFFF cT^TT 3TfFFRF 
W Ft ff? PdP^Fd TftTT FtP ttti 

3#' sffc 3FT-FFf FF ’H’MdlcHF) TFTFF 
^feF FTFI Ft 3TF3F Fffor Ffgatf f 3# 
ik FFT TtfFF t^FT tl FF TJeT 3TFT dfaFTM 
% Ft FFF^f TFJit % 41cHdNH % ftf^FF 
fW Ft FSifaT t, fFFtFFR ^F% FpFF F^t 
Ft FflFFT fl TTTFFTcFFT TFTFF, 3Tk ttFi 
% dPdstd SffTFcF FFT ^FFt 3Tk ^RJ3Tf % 
y-ddd % f^TQ^ SFTFFt % iddd'H t^ ftf^FF 
M ^ 3H^Pdd ttt tl 

^RJ3tf cTSTT ttFI % TTFF f 3}F FF 
3nddt Ft SFFFTFFT % Fitt id-tqd d-di Fittl 

/ 

1. *rtqf5 WW it? 

2. tnpFtfmr whf #' w ^ 

#? 

6.2 1 TR 1 T 

6.2.1 f^^Mldch 



FTR-1 ^TR-2 

fw 6.1: vim % ^e7 f 


Iphyichrim _6.1 

Rt % RR ^ f 3k ^ ■qrft SR ^ tl 
3M tf T £fM cM t rptf RRf ■rr 

i^ch-i^ch rrj ^ t, '^RTT 1% 1%R 6.1 
f^IFTT ^pn tl 

fRRt pT^o ‘RfRt of^Tf 

wti tl 

RWf, ^JFf^ 3f|R fRRf t ^RRT "Rot of^Tf 
^RTR o^lt tl 

^TR t R# ^JRT fRR 

1 cm <*>l<i pM tl ®IIR Rhl ^1K t 

T3 TRT "Rt ^rll oT^T^t ^7 HM f^RTt 
d°h IdilRFT "RT^ 3f|R Hdt it Rc^Ro iRd 
"Rt RN Rtt tt T T^ dliVl^l 

t %il 



^oH< % Pld^FTl’ ^ f^R ^RR 

R^dl % ^5 tR t: 

1. fRvR ^fR Tf R^t if X^Rjf ^fj- TJR[ -Rf^t 

t? 

2. 6Rk ‘SRT ^JRT % ^TRt RR RRZ 

% ^TR Rt ^RT ^ ffe RRRt R^dt t? 

3. ¥R RTC-2 R <^1 RM Rft ^JRT % 
OTi f^FFt Rt RTRt t ^ ^ RRRT 
RR RR RRf? 

W d’ ^ PdP^dd tf tt ttft tl 

t^TT f^^lPdd 3ad°hl % "3F FFTt f dli< 'dl^ % 
^?n tl td ^KFTf ^Mld=b 
(Meristematic tissue) dt °h6l 'dldl tl d 
f^^ld=b f^FT FFT t f^TcT t, f^^ld=b 
^Tf^tfcT cfTe) ^3ff % 3F^TT FT ?THT«r ( 
%fWT (FRdfF) FFT 3Fffe FFTf tf d^^d 
fFvFT ^TTcTT t (fFF 6.2)1 fFF^'ld<=h % SKT 
cfFTT Ff cb)P^I=b|it FTTF t fFF^|)d=b Ft cRf 



3^c73T 77 
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tfcft t Ftfror it 4 qqRt sfk qRqcw ttit t, 
5 r i < ^> )jW) ti qR-qft hRci^ ^Idi t 3^R R ^fR 
[5f¥ % % tot R' fqqrfror t) toR ti 



f&w 6.2: fatit 4$ 4 wt f&rfa 

W % -?M^r cpt! qR 

^ ^FT R fa^HH W t 7M TO^fR 
#nf R ^fe toftt ti ciR ^R -qRRr qr ^ R 
w) Rprota' (RRwt) % tof*t tRR ti 


sRrRfe fRH*Rld<6 ^ Rtef R -qRRfRRi % -qra 

HIM, 'die) tl 

f^w^Mch cfR chlRicMit srjRfjt froqmfcr 
tRR t, ^T% W TOTcT 3lta dRRl=Ms^-l, 
wR cK1R|cKI fRfR, 3 tR ^w RfFF t)R tl 
TOfRr T rra' ttotfR ■qiR tRR 'll ^tt tot RRq 
■h^c) t 1% ^dcb ■’tot ttojfR to)) ■qtt tRR t? 
(3TN cRlRlddRf TO 3TOTRRT 3T«7FT R ^rRRsId 
TOT^lM % TOFT? TOT WH R TOfR tl) 

6.2.2 TWft 3 FTcF 

Rr < H-Wldd> ^RT TOR oKlRloKiaf TOT TOTT tfaT t? 
R ^TO fclRl^d TOFf TOFR t 3 tR fRqrfTOT RR 
TOt TOfTOT TO) Rt R?R t fTO7% MMd^l^q R 
7^ id) doddi TOT Rih) u I dHdl tl W y°bK k.do 
RlRl^ totR TOtR % fFR wRt TOT Rfc 3TTTOF 
RR TOt fTOTO TOt fRRR)chT>J| TOTO) tl fRH*Rld<6 
TOt c6)Rl=blit PdRl^il^d RTOT fRfRro TO % 
TOTTRt TO?TTO TO fRTOFT TOTcR tl 

rpbVIcbdm _6.2 

I RTO 4 R % clR TOt RtfTOT cTTO TOlR f^T^TTO 
qR wra R tot% toR Rtoh toRtoi 




dl^lH 

=H^Rrchd 
■Rqkf% - 

^qtef% - 

chl^chH -- 


QRTHNRcbd 


RdiRH 
#tWT 
RdNI^dH 

yldkl^dH 

H^Jll Rt)< u l 


fq^r 


THcl^d el'Scrl 


fW 6.3: r?R W ifawf (^1Z) 





















































































































m Wft ^RRR M F)£bfHH 3 Tf^RT Ml 

RRT SR# ^ M flT Mm M rrtp rt 

M 3flT RR RT Pcrt-H-Tl'l M RR7 ^ -Slcrl I 
RRRTf RRR-MfR ^ RR7 t sfk ^TTP RR 

MSTR gSRRRf ^ Ml MM MR M 
MfMMf RR 3T*RRR M sfk RR% P^mir 

M Mil fM 6.3 ^ pM pHT Mi 
3 TR M fp RTT Mf R 3 fMlR M M 
fM 8 FT % 3 TTRR RT <S 3 cb RRT f: 

1 . RRT Mt ^lIMlRi M RJRHIU MRR t? 

2. fMt RRRC M Mm-M M M RTT 
RRRTT t? 

3 . RRT ¥R RR RRRRf R 3 fMfR RR rM 

t % #rasjf % M MR Mr f? 


^R M M ^Rf RTTIWT rM RtI rMiRT 

RR rM tl FR MM Mff % T|R M M 
RTT Mm Rt RTTR RRTt tl 

6.2.2 (i) WoT wmt 

MMMt ^ M# MfMfMf M R|^ Ml' tM t 

fM) 'SrKd vm\ RRTR3 RtM tl 'U^$RI rM 
MM) RFTT RfTt 'RIRfT RRcR '^TRft RRTR3 tl RF 
RR# cbl^lchl MtT RM WT MfwM R7T 
RRT ttRT tl ^ MM MfMM; tl ^ RTR: 
MR ^5RR Mft t R^fT W RR3R M RkTRT M 
MMftM % rfttM Mr wr rtrt ritrt t 

[fM 6.4 a (i)] I ^ RRTR7 RTR: MRR RTT MtPT 



a (i) 


cblMcbl^ 

ch^=b 

"R^T Hdfcrl c bl (Middle lamella) 

iftd df^FT (ckrll<lkHIW) 


3)d<|cblM=b W 

■RTstfMr chir^lcbl fqfrr 

a (ii) 




b (i) 



3Td fsrfrT 

cHir^lchl fqf% 
(^ff ‘CR RM) 

irfM <rf^FT (ckrll<lkdiw) 
ch£=b 

chir^l=bl^ 

3)d<i=hir^i=h w 


fWW6.4: Iwf^FR ycbli Wx^f d^r/qb; (a) (i) ST^R^f (ii) 3T^&f ^/r J; (fo) (i) 3T^R^f 

4WFT, (ii) 31$&f M?7R 
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fzil 6.4: (c) (i) TPWFf (ii) 3F$&f TPWH 



MTcft tl ^ t^MT^M ^cIM? f MdRlr^d W 

mm t, Rro% m m mi m! fMM 

W tl# tl Welti1t3KTMlf Ml ddWlsHI 
(fRcT ZRM) MfT MM tl Mcfa 4tf t %MW 
Mt M)Rl<=M3tf t ii^«=K|lt 

(cavities) tl# t, fMMM MTMT t MM t\ ddtldl 
tl W M % %Mlf*TT Ml RRmT^T M^t tl 
tltl t ddlvNd MT ^ ^ 3RT ^TRft MMM, 
MltRMTfM % MTMT ttcn tl MF tltf % 

^TFff (W, eM) t Rm zt fq; ddldNH Ml 
tl tltf Ml MW tlslWdl tt W MM tl 
M ZMM Ml qJi^RR-l % tH M%T t M 

MMt tl W MMM ehlRlIehlit MtfMT, eftt 

3TR 3#pqfTR t cW tr tM t MMT 
«blfel«M3flf % MtM Mfd MR M tlcTT t [RMT 
6.4 (b)]l 

■Q^ 3MT TIMR MT ZMM ^VMI^I tTeTT 
tl M? a^dM tit Ml Mdk q^ MM^cT <Rdldl tl 
W dlRdd % ttR[MT fodt Ml W tl M 
MtRMMTf dndM R MZT tTcTT tl W andM Ml 

mIRimr; tTtt tl t W atr MTMT tTtt t 

MfiRfr W MMM Mt Mt fdRMT % MTMT tTzt 
tTct tl t RRtTM MT: tTzt tl# t % 

mTRtMT % RRr Mlf ail'd R<4> WR ztf tlM t 

■ 80 


[W 6.4 (c)] I MF ZMM eft t, W1 % 
mRRt, W Ml Iwtr t ttm RTmt arR w % 
M3R fodt> t mWt tlM tl mf tltf % 

W Ml Hd^dl w MM tl 

fW^mrTTW _ 63 

Rtf m) dMi dlsl i|f Hdl eilRmj 
ft MM eFTTMC w MF tlftq; % Mr) qq 
Rscrldil SH<rld iddrrl auXTI 

1wi% Ml 31ZFT Mt% 'del t qR 

R tt'l 

^ % WRPT fMTMT Mt ^Tfciqi 



f%77 6.5; g7T Wtfwm, WT Tnffefifa wtf?rm?: 
(a) wt J^r. (b) W f?? 


fkjTFT 























































































































^ WT (RWT 4 fTO) TOIcl 1%34 
4 37 R3 44 3«TT 4 4 4 

37^7 14rlM 4 4f>| 

5’H<=hl ^JSrH^^rf TJTTf 3R43R =t>lP^IM.I 

4 37F7 4m 4 t 4lRl=M34 4t R3 t 4 
m4t w ij^kRk ti u^URto 4f4mT34 
% "0^7 '3Tcr 4t 44 tl F[m7 ^TFTt "31 
f4m4 m4 wrf 4 44 4 Rm4 ti 

4 RR 4 m 4 tcj F{4 tl 44 4t 
^ w t3444r 4 ^4t Tfcft ti ^ 44 4 

^4 ^TPTf 4t TW m74 tl 13.4 ^4d +1^1+1 
44f 4t mm TTcfF FT "3FT: "0^7 44 44 RR 
4444 W 3RT4 tl 37F RR m 4 f4^ 
4f4f7 37M7T F^TT FT44 ^7^7 % Tl4?T 4 
44f 4t TSJT Mft tl m4f4 l<3l^4d «blftl«M3ff 

F7T 3d7<4drd 7SJT m4 F7T t, 377T: ^4) 

4ff4m4; fspTT f44t 33 d 4114 41 d % 

3t%r w ®ri 4 ti 37f4mm 73444m 4tf4m4; 
STt^Ffm Wt 44 tl UIHMd: Fm4 W 
F?7T Wf f^fxPff Fm4t 37l44f7 t%Tfrrzff 4 

44 44 tl 

m4 4t infkM^H 4 ff 44-44 f44 4r 
4m ^m4 tl ^T f44 4f wl4il t (f^F 

6.5)1 ^ttZT 4t 4 cRF7 % 37TF7R 4t <4^1+1$ 

4} 7f 4 t, f4t t4 ?cmmi ftf^ ti 4 
«=blRfl«+»nt 4 44f F7T STTFR-FFH 

m4 47 fRTT 3TTF7R7F7 tl dl^l^d (FF3 47 
m<7 4' ■qpft F7T Idd-xrHI) 4t f?FFT 4 w!4dl 
47 srcr 44 ti 


j. wmi wmwi 4 wt 

sm^r^u wfcft i? 

2. 44 4 wmtru^h 4 377 4 377 
34/ 


m4 4t i34k4m 4tf4mnt m4 4) 4144 

F7T FTpf dv(.d1 tl RT^K u ld: RR4 44 "3^4 

44 t, f4^4 r 4 4t 3^44 r7 w?- ^ 
rt 4 t cT^rr Rpt 4 r§ 4 4t ^Rcn 4 
44 ti 

r^44t 44 4t ^i4t ^414^44 4 

^f4r (73^7 RR 37^4 kR7 W#R7 -3^4) ^7T 
47 4dT tl ^3T ^7 fTRTT '37K U T 44 ■H°hrl t? 
3^TT "0^7 4^ 4t dl6-0 W3IT 4t RRT R3; eft 

4t ®ii§j H<d 4 f4"i 44 t? 

44-44 ^ 4t 37T5 dCdl t, 3^4 ^tw 
^? r4f 4 ^ 3Rd4d 4m ti f444m 
f4n4dch 4t 13^7 -q^t 4 4f4m3 4 44 t 
4f4 rtr 7 ehlfifiehia4 4t wf 4) *rt 4 t f3 
wff 4t 4fRichnt ijcT 44 ti 4 f4rT 
34:44444 w4 (f4>r 6.6) 4 ^t44r 
44 tl ^r4t f4% R7 ^44 ( suberin ) 7W 
"3^4 4m t 4 f3 s5i4 4t Fm m4 4 
fmq; 3r4m ddidi ti 



fsnr 6.6: Ttit 37337 


6.2.2 (ii) 73 TfecT WTzft ^rJcfi 

373j rim mt713^7 4 trtr 4t 4tf4mT3f 4 
p; 4FT-47m wtt 4 mc4f w fmmr mr 


dr) neb 81 
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t, # 1% tt d<$ % # tl T# 

dod# # 7TTOK u l WPft ■Addo d^Sc) tl 3TTO 
WTO % WT# ^TOFT # ##T ^TOFT TO# f| 
##F TORTTO TT^7 ^ 3TfaTO WTO # obir^ichisff 
^ fad=TO # tft t #7 t 7T# T^> 7TTO fadTOi 
"Q^T W# # TO!? TOFf TO# tl 'dl^dH #7 
MdllTO #t MR % ##T TORT# % WTFTO tl 
FT ## # 7TOFF TOTOFT # TO# t #7 t 
fad«b< 7TOFT #TO TOT t## TO# tl t#FF 
TOcTTO ##T ##' # T^T fd¥#dl t, # % 
FT# Wd# c||d|cKU| f 7# % 3T^FT TOTT# 
tl f#T 6.3 f Tit TOT W - WT f^IFTT WT tl 
TOTT FT 7#FT #d f MfI MR # 
#Pd*l# # #1 TTTOt t? 

TOTFTO |#F (###?!), TO%TOT, TOTWT 
%WTT [f# 6.7(a), (b) cT^TT (c)] #7 dl$dH 


TOTfTO (#) 3 fadTOi TOTT #TT tl t#TO # 
dlfe«bl # ehlf?*|ehl fqfxT ## 'Ftcft t #7 F# 
3 TO^ dPtddd ch!Rf|cbl«< TJcT ## tl t#TO #7 
TOrf#TT# # 7T7TOTT dfdd>|ebK #ft tl FT# 
£TO TO# #7 ##T 7TOTO TOT TO#TO 7TOFT 
#TT tl <U*d>l$HI dPTOR TOT 7TW TO7TO t dIF'W 
WFT7 (#) TJWTO WTO # TOT TO# TO# tl 
WT#T TOd WTO % 3TTOT#: TOd# #fdTO# 
TOTd# dPdd?l (sieve tubes), 7TT# #fdTOF, 
yd#H t#TOTFTT cTTO y#HH ##' 7T PHddH 
TOTT #TT t [fTO7 6.7(d)] I TOd# HPdd?l f## 
f#d TO# 7TTO HPdcMdTO TO#TTOT ## tl 
yd#H #%# # #TOT # t# # f##F TO# 
TTTO djdldl tl WT#T #f # 7f#TO 

#fwng #fw #fwmt f| 



fww 6.7: W/HcT 3 k7# Jf^R 


























































































































































WrT 'SxF&f /%c7# WFK t? 

wfw rt fw^jkrw rtf wn 
ww i? 

'flftWI RT7 Rff tRT7 *c?qf5 RT7 RRT FtcR t? 
FcT^RT Witt Rtfr-RT^ # #'? 


6.3 '5frJ <*>dcb 

RR FR ■hT'H tM t RR FR FRRt #>ldl Rft RfcT 
Rft RFTJTT RTT TTRT?t tl RTTtT % 3 3TR RfcT 
RRt il? ^-H*^ %R; FRlt RTTT fRTTR RttfRTRTF 
Fttt t fsF#' FR t^ftR RTtfRTRTTTT cjr^t 



fwr ■fcifa ^ 



tw 6.8: m 


F (fRR 6.8)1 FT RTtfRTRTTFt RTT trcrTRT 3^ 
fFfFF 3TRf Rft RfR RRH RTTF tl 

■hT'H ■HHR FR FTRTTtRR ctt tl RF 

<hTrh1rh rtft RTRt t? rf %Wf % fr 

FRRTtfRR Rft RTRt t RF TRR % TTTR RKtT Rft 
TTRt RftfFRTTFf RRT RfR RTRt FI RftfFRTTFf 
Rft Rft 3TTRRRRTRT RRt' Fttt t? 

RTf^RTTf^fRT RTT RTFf fR RRR % FF % 

R^T TI%R tRT t, fa** RTT f FR RFF RF 
^#T tl TRR 3Fft FR fRfFR RRJRf Rft RTTtT f 
R=fT TFR ^ ^ ^ "RTF tl RRTFTR 

% %R; RF FtRR 3Tfc 3TfcHHlRH Rft TTRt 
RftfFRTTRt' RRT RfRTRT tl RF FTtT % TT*tt RTRf 
^ FRfW RFR? Ft R^TR RF FJTR RF ^RRT 
RRT 3dH4H % fFR; RfRTF tl 

TRR 3RT tfRTRT tftf Ft FRTt RTTk f RTR 
RTt RTct RTRRTt % RRTFFT tl FR% RTFf % 
3TTRTT FT FR ftf^FT RRTTT % R^ RTRRTt" % 
RTt f fRRR RTT TTRTt t fRT RjRRtfFRRt 
RTRRT, TTRtRt RTRRT, %TtR RTRRT RF RfRRTT 
RTRRTI TRR, wM\ RTRRT RR TTRT RRTK f RF 
^RTt, ^RTtR RTRRT RTTI 


6.3.1 



FTRRT 


R^ % RTTtT RTt FRT% F RTF TF RFR RTT^ 
RTF RTRRT RjRRtfFRRt FRRT f| RjRRtfFRR 
RRtr % FRT: fTRR RfR ^ FRt" 3^tF 'jfFRTTFt 
RTt FRT?t tl ^ fFR-fFR RRTTT % RTTTtftRT RRt 
RTt R^T-^Trt R 3RTR RTT^ % fRFt 3TRTtR RTT 
fRRW RTT^ tl TRRT, ifc, 3RFRRFt, TRR RTfFTt 
RFt RTT 3TTRT, %W RTt ^fRRTT, ^RRttR Roft 
3TTfR TTRt RfRRtfFRRt RTRRT ^ Rt F$ tl 
RfRRtfFRRt RTRRT RTt RTtfRTRTF RRT-^ ^ 
TTZt FtRt t 3?tT ^ RRT 3TRRTR W RTT IrrW 
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(a) *ie«hl 



(b) wwm 



(c) WTfcFR (WTT'Rt) 



(d) ^rftcT ?I^Ff 


fw 6.9: J7^7T tr vftsftfawi 3R73T 


wt ti f^r wf % #et faM+rt Wf rW 

RRT tft t RRT chir^lcHolSTf % RpR R|pT RRT 
WR tfcTT tl R7W: ^ff tt WJ Wk tf R%T 
RRRT t RT W fddxrldl t, RF RfqtlPddH W 
fWt W ^ tfdR 3RFRT 'JWT tl fR% 
RFFWR k#FT wm W RfqtlRddtl d^ldW 
% #5T RTf WW[ Wk RRT RTW dldld<u| 
3TR RRk % fkkRR sftf % rPr RRrtf % 
3W-W tf Hs?cd^f ^fqcFTT fWltt tl -HIHMd: 
^r^ft qfq^lfddHi W Rcfr rtw Wr sitrr 
l^i<rcil "W rN) Tlpf diRl dnddt tf 3RTR d-Rdl tl 
fW 6.9 tf rW Sf^RR, ftfW RlWRddH 
W R<RHIit MW RRTR W ttff t, Rf RR% 
Wf rt fW Wf ti rriwt % %q, Wirrsti 

ti TRR dPddd 3RRT RT ^iw, W RRTRf ^T 
WFR cKUHcHoh qRJ|U| ffR# £RT tfRT t, Wf 
RT RRZf RjRRffWtf wrt WfWW; tf# ti 

Wf WT RlWf ■qjtsftftm Wf tl t FcRpRRT 

RWf W RRRf tf# t RRT WeT 3RTR RR 
fRRpR RRdf tl 3WTFFft RRT ^ RR 3RTR 

RiWf RfqWtTRR t' rrr tkn ti Wk rr 
wrtrt rrrr 3Wr;?rrt W RiWf qfqt'lPddH 
Wf tftf tl cRRT W RfqtlRdddl rWtRRR; 
$ddt RlW TT^TT dW tf RRlt % fW RT^ RTcff 

ti wfWr tkrf ti tlW t W wf % tW ti 
wfWr tkrf t s^RdiJ, fq ■qtrtIRddH W 
WtcT RTeW qfqtlfddH rW tl 

Wf STrWfT W ^TTR tfRT t, ^ft 3TRT % 
ttrt 3M (lining) f, W Wf RfqWwff 

dt R 1 1 <*> i if tRt ti ^ Wtrfr qfq^Rddd, 

■qfqtlRddtl aWf^T W rr ti wra w 
wi ti w wf ti, ^cfwTR Trfqqffwtf 

-dodd-) t 'q^RT^T (Cilia) tit t, "tf W RfqtfftRltf 
dnddi W d>lR'ld>l3ff W Rtf' RT RTRT Wff 
T5Rnt tRff tl t ■q^RTR Rft RR W t W 
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^ TOfTO ^ 3Tlt ^ H Id Rd 
^ R flstlddl ^FRet tl W M % RjtRiPddH 
^ft R^TTtt TO^fTOR RfqRlPddH ^t tl 
MHIdiK RfqRlfddH ^d<bld TOft cRIT RfR 
RRt TOlt % 3ReR TO fRlW TORTT t, ^TOT 

to rR Rffro- tort toft toto ti t ■qRrRlRidH 
^r^lcblit TOT: RfR chiral % TOT R yfdRdd 
f^^lNdl STf^fcT TORTt t, Rf TrfqRlPcddRl TOTO 
Rt RITO TO TOrRf TO TOT cfR TOnlt tl TORt-TORt 
TRRRlPddRl TOTTO TO ^ TOT 3T<R Rt RR 

TJTO tlcTT t TOTT TOF d^blP^ RfR to IRrW 
TOTO tl TO RfReT TRqRlPddH ob^dldl tl 

63.2 RRlRl 3RRF 

W TOF TOTTO TO RRlRt TOTTO tl ^R RRlRt 
TOTTO TOTf TOTOl t? W 3T*TOT TOt ^jW R fR 
RtoT R "Q^T Rebel ftTO TOTT tl 3TTfir 3M TOT TOT 

cro % totto % toR R Rr?rt ^ihokkI tfi 
RR1R1 totto to! ob'lfRiobiit strrt R tor -^t 

tltt t Rfc RdlTORldTld TOTOTt (matrix) R 
RRt tltt t (ftR 6.10) I TO TOTOTt TOt 
TOT?, TOFT, FTTO TO chtk tl 'Hehdl tl TOTORt 
TOt TOfft, ftfRTO RRl R1 "TOTTO % TOTR % 
TOJRR TOddl TTOTt tl 

(ph VI eh rim _\04 

TTO7 TOl t(TO ^ Kll^-S W <R $ffc 

totR R%" /¥Rro wtfYmsrf TOt 
^rorof R t#/ 

TTOT % TO TOtoR TOT TOl TOTFTOT TOTOl tl 
TORRT R FTTFT TTOT TOfRTOTq; (RBC), ?teT TTOT 
TOfRTOTR (WBC) cT^TT •RkRd-H PdRPdd tit tl 
TOTTTOTT R Rtfa, TOTTO rT^TT f[Rfa Rt "tit tl TTOT 

dRi , ^i(l< % toR frq; tiro, tfRfq RrR ^chRI 
totRI ■qt ?ifR tr "q^T ^tft R wt R Rroq 

^TOT ti 
3 rm> 


cb]^|ebKoi| 



%PTrRTl^ Hldl'Hl^ci kHidci 

(a) 




(d) 



(e) 

fznr6.i0: mfeft & wm: (a) /wRro tw 
(b) w^r zrf&r, ( C ) ^mt^t zmf&r, 
id) to/to to^t, (e) vftzftm 
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3lftR TTRfRf :3iRRi RiT Rcfr 3RR RFTFTR tl 
RF RRT RiT f^Rfnj cm RTTfr Rff 3TTRiTT RFH 
RiTRf ti rf HwlOiti Rff ttfttt %ff t str 

RTTfT % "5^ 3pff Rif 'H6KI tl RF 35d<*> 
RRsJR 3TTT RiFfT FfRT tl (3lftR RiTRf % 

ft Tjqf % rrt rrrtr ti) srftR RffftTRiTR; 

chclk 3TTRTRf t RTlf Flcff t, Rf RRT 

RiTTRffTTT ^ RRf Ff# tl 

Ff STftRRT 3TTRTT f ■Q^-'^ R=Fi 3FR 
TTRfRf RiRRi fR^ TRFJ (3TftR RRTR ^j) 
t, 3 ^ FfRf tl RF RiRRT R|TcT crMldl R<R 
RFPfR FfRT tl TRFJ 3 3TTRTRf RfR RTF FfRf t 
3ffT 3TftRRf Rif 3TftRRf ^ RfFRf tl ^ 3FR 
RRiTT RiT TTRfRf RiRRT RTFTT (tendon) t, Rf 
srftRRf ^ wwtfmi Rff RfFRT tl RiFTT RFFfR 
RRT TTffoR vMltfyd RFf }?fFTT RiRRT Ff?f tl 
eniftR (cartilage) RRi 3FR RRiTT RiT ■ytl't) 
RiRRi FfRT t, fRTRf +11*1+13# % #R RRfRT 
rir fIrt ti FTRff ^Itt srTRTRf RfzfR str 
R<4 hi Rff RRf FfRf tl RF -STf^spTf % Rtef Rif 
fRRiRT RRTRf tl RRTftR RTRi, RiTR, RTR sffT 
RRTTT Rvff ff Rf RRftRR Flcff tl FR RiTR Rff 
3HlitR Rif "Rte ■H=hr) t, RTg Rff SffTR Rif 
Rtfi TrffRF, 3 Ff rtrrt fRirr rrtr fmR ti 
Rff 3f)RR TTRfRf RiRRT TRRT 3m TO#I 
% RfR, TRR RfRRR % Riff 3ffT RRT RTF 3TTT 
3TftR RRRT ff RTRT 'dldl tl RF 3TRf % RfRT Rff 
W\Z Rt RTRT t, STTRffRT 3TR)' R7) W 
RRTR RTTRT t 3qfk RTRRf Rff RT^RR ^ TT^TRRT 
RRRT tl 

mnf RTfk RRT Rotf TffRR t^RT t? RRT 
RR RW RRt RTRTT RRTRR RRRT TRR % Rf# 
3RRffR 3RTt % <41R RTRT RTRT tl fR RRR Rt 
RftfRTRRt RRT Rff J llRdR)l3R' ^ RTt tlRf tl RRT 
Rtlltd tt% % RRRR R¥ RmtR ^>RMR> RR 
RTpf Rf RTRT tl 
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63.3 ^ffR 3TRRT 

■^tIr RRR TTRf ch'lOlRISTT' RT RRT tlRT t fR^ 
RrIr TRT (muscle fibre) Rf RTRT RTRT tl RF 
FRTf Rfk ^ RfR % ftPi; RRTRTRf tl ^fRRf 3 
R^T fRRtR RRTT R>f yield tftf t, fRR fR^TFt 
RTRfT RttfR RFt t, fRR% TFfRR RTTR R 
RTTRT RfR tftf tl 

^T5 tf^TRf Rff m? F^RTT R% RR RRTTf 

ti ftr 3rfr tr Irrrtr RIrtr rt) mr smRf 

FRR^RTT 3TTRRRRTRT R§t RT RfcT RR RRTt t 
R 3d=h1 RfR Rif tfR TTRit tl fR RTF Rff 
ll^ltl Rif r1r 3R RRt (voluntary muscle) 
RiFT RTR t [fRR 6.11(a)]l ^ ^TRf Rff 
RRTR ^Tf Rf RFT RTRT t RRffR R 3lfRRRT 
Ff|Rf ^ ^Ff ^f t ™ RTTTfffR RfcT 3 
TTFTRR FfRf tl TJ^RRRff ^ RT R ^fRTRT 
FR% RRT RFf TRf t RR % RTF RR IriTSff RT 
RiRrI Rff RTF Hdld tldl tl 5^1 RTTTR IRsid 
■^ff Rf RiFt tl FR RRR Rff Rff%RTTR vf#, 
%RTRRT, RTTTITTfFR 3RT RfRTRfR tltf tl 

STTFTTRvff R RfRR RTT RRTF RT TRR RftfRTT 
RTT RTTR R^’ T%RR ^Tlf RfRRT RFf tl 

FR dfdfqfRRf Rif FR TRR -HRlRdd RFf RTT 
TTRt t, 3TRfR;FR FR RfRRf RTf ^l^iHK RTTR 
R RF RFf RTT TTRt tl fRRRf tfFTRT [fRR 
6.11(b)] 3TRRT 3ltf^RT tftpff FTRff R% RTf 
fRRfRR RTTRf tl R 3TTTR Rff RRRT, '^RRTfFRf 
3TTT %RiFf Rff RRTRf tf Rf RTRT RTRT tl RTTf^RTTR 
FTRf 3f)T FTRTT 3TTfeff fTTTT ^RffvfT (R^TRRf - 
spindle shaped) tldl tl R RRT-'%FRffR tldl 
tl FRRTf 3#feR tFlf Rf RiFT RTRT tl FTRTT 
RTR STTtfeR RRf t? 

FRR Rff tfmff RfRR RT RRR^ FfRTT RTTR 
RR T%RR RTTRf TFRf tl FT 3ltf^RT t%Rf 
Rff RTTf^RT (FF) ^Tf RiFT RTRT t [fRR 6.11(c)]l 
FRR Rff Rfff^TRiTt %RTRRT, RTTTRT3ff RTcff 
3TfT RRi-Ris(chli| Fkff tl 

fonm 
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6.5 


fkf*T'WFK d# 3d7d# wf m^HT 
wf g<rMl d#/ <i r l<^> &n<*>l<, Wt Ws&I 
TfZJT wtfem # #RdT d^ /td/d wf ifz 
d#/ 


Rr^nd 

>Rdd 

Pdchdl 


RldR 




t>sl=h) <# 




t>5,# <tl IrhRi 





#£=b 



#£=b 


(b) 



snfcfr 


#£=b 


(C) 

fa? 6 . 11 :~fr?ffr dnTdT; (a) t^d ##, (b) /ddW? ^ff, 

(r) ttf&F, fWZ?m) T^ft 


6.3.4 d'Blcbl 3 kTcF 

r# chir^ichi#' f ^pfT # srff^r nfaf*di 
dRt dt SRTdT ## tl d#d, #tdd RdTd7 dt 
dtfWR R|Td #ld dtfad ## t #R fd 
d^ddl dt d|Td # #ld ^ dRfc f Rd7 RdH # 
^ ddT qjdldl tl dRd>*h, dRT 

did<+>I^ R# #ddd RRIdf dt R# tl# tl 
#ddd R^TdT #1 chiral chi# #1 #ddd *lftl<4>l 
dT ^JT# ^ ^ # °hlRl°h|it #Rd7 

ddT chlfifldjls^od (RT^tpRrRR) tit tl fRt 
#t, Rd# RT#f ## ^ll^lit fdchcrll tl# t (f#T 
6.12)1 RTd: R#d7 ^JT# ^ ^ RR Rd^ 

#dT Rdt t#T t, fdRdt RdRTd dl#l t cTSTT 
R|>d Rl^ ## WHT RT# Rd# (tsilSd’H) tit 
tl Rd7 #RdR chl^lchl 1 #ZR dd7 ## # 
Rd#t tl RRd Rt tfddd tt R## ^dd7 % RRT 
RdT RTd f#ddR Rd> dlddii dd Rldl u l dRt tl 


<=Ps\°b 



obir^iobw 

faw 6.12; ^tfd-dfddd ddTdT dft fd# 
tfddd tt # RR# RT#t R#RTT dt tfddd 
R#d d^t tl #tdd dd R#d Rf F^FJRR 
RR# tfdT#' dt #d dRt f RWTddT dRdT tl 
tfddd ddT t#d Rddf dd dd#RTd7 R#Rd 
Rid: R# ##' R #fa<=b tl RTd tt, dR Rdfdd 
R#ddT # 37^RR #5# dt dfd Rdjd dRdT tl 


dd d^TdT dd zm wn d # Fdt R7?T t 
d/d # dd^/d? t/ 

^dd t #R7 Rdd7 t? 
fdd #7/ # c/?d R§7# dt dcT#/ 
Trft&rfcn: zzmt # ddi ddR #'? 



3k?^ 
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3Tm% 

WR 

• RRFF oKlfif[oh'|3i¥ RR t^T t MM MMfRRf M MRRT RRT 

RR^f l^eh^HH tft tl 

• tM % ^37RR7 (WT RRFF) Rt RRRT % tft t — fRRMldR> RRT 
RRTRt RRTRR 

• fRRMldR> (HftWHldcb) RRTR7 Rcfr fRRRR ^SRRJT t RRT RR Mlf % 

rM "t RTR RTt 'll 

• RRTRt RRTR7 fMMldeh ^ RRt t, M RR7 RR fRRTfRR tft M SiTRRT 
M M M tl RrM WT RRT RfM RRTRt f c|J|I^d f^FTT RRTT tl 

• MrR^RT, ebUr^lSHI rT^TT M^VrRsRR WT RRTRf % #T RRTR tl 
RTTfRTR 3Tk UdlUR RfMf RRTRt % RRRT tl 

• Fft^lRddHl, MM, cT^TT RfRRR ^RTRT Rfg RRTR7 ttt tl 

• RRfM M rM % RTRR RT RfqRlfddHl RRTRT M RTRRt, HHIR>K, 
MRTRRT, MM RRT RfRRT #RRf R RRffRT fMn RTRT tl 

• RRT^ RIM f (d£IHH #5ft RRFF % M*FT RRTR t: rMMr 
RRTRR m/Wm (c^iRR) RRTRR 3[fRT, M§R, RfTJ, ^RTfM cM RRT 
(Rf%R)l 

• MM RRTRT % #T RRRT ttt t — MlR, MMr 3Tfc chMd, 

(RRRR7 Mft)l 

• RfRRR RRTR7 RR RRT tfRT t, M MrRT M RPR 3qfk RRlfdd 
RRRT tl 



3T^m? 

1. 35d°h Rt nR'HlpHd rM 

2. fMlt RRRT % RcR fRRTRR RITfRTR RRTRT RR MMt rM t? RR% RTR 
RRTRI 

3. Mf R TRRf RRTRT MM RRTR7 R fM? RRRT Mr tft t? 

4. eblfelebl fRfrT % 3RRTT RT ttRRfRT, RMMRfRT sM TRRtMjRfRT % 
#R M TW Ml 
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5. ivi % TOTT TOPl t? 

6 . #ft' to % krofa M' k fro totttot; 3tto toto to^’i 

7. eb^cb (^toto) kRt to froR top! toft i?? 

8. ■fer, 3kfecT RTO TOTf^TO (RTOTO) ^f^pft* k TOk t \ f^R TO4 3^ 
TO % 3TTTO TO 3TTO TOR TO^’l 

9. ^JTOT TO RTO f%R TOTTRI 

10. IdHidRsId % TOT trot: 


(a) 

TOTTO 

Rt ^ % Rtrot toto to frorW 

TORT tl 

(b) 

TOTTO 

r^ tojto k kfrort TOt 3rfro k Rte?n ti 

(c) 

TOTTO 

Rf TOR k RtRR to rrtot tort 

tl 

(d) 

TOTTO 

RI RRk TOk k TOTT TO TOTO TORT tl 

(e) 

TOR 

TOTRt Rfro toM TOTTOI 


(f) 

RETORT T\ fTOR TOTTOI 



11. idHfcdRsId k TOTTO % TOTO TOf TORR TO^': 

TORT, ^ TO RRTO, 3rf^T, ^rokr RfRTO toto, rrtot rrri 

12. %TO^TT TOTTO fTOR $R k f^R t? 

13. T fNf k mJTOPt-h TOt tot ^firro t? 

14. TOR (to 4>) fror TTRTO TJTTO TOTTO % TOT k TOlk TORT 1?? 

15. fTOR Rt R^ RTIrTO TOt ^ TOk 
















































































